THE  AMMONIA  INDUSTRY
saturator are not absorbed therein, but escape with steam into the multitubular preheaters and
condensers, and after heating the entering ammoniacal liquors in the tubes in the preheater as they
pass on their way to the still the cooled gases consists of H2S, HCN, and CO.,, finally escape either
(i) directly mto a furnace, where they are burnt in order to destroy the poisonous HCN, the H.»S
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air according to  the Clans  process,   whereby the HoS burns,  depositing S,  which  is  thereby

However,   in   most works the gases are simply burnt, the  products of combustion escaping
unutilised, up the chimney.	*    SJ
MANUFACTURE   OF AMMONIUM  SULPHATE  FROM
MOND   GAS.1
Very similar is the production of ammonim sulphate from Mond Gas.

The coal is charged into a distributor and hopper from an elevator, and then
falls into the " generators" where, under the influence of a mixture of air and
steam, it is gasified in the manner described in the section on Gaseous Fuels,
"Industrial Chemistry," Vol. II., the equations being: —
C + CX = COo.	CO., -f C = 2CO.	HoO +  C = CO +  H,.

There is thus produced a gas consisting mainly of CO, admixed with some
hydrogen. The N in the coal escapes in 70-80 per cent as NH3 with the issuing
gas. The gases next stream through a series of "coolers," in which they
exchange their heat with the air which is streaming into the generators, the air
being thus preheated, and the Mond gas cooled. Next, the gas passes through a
washer, where it is largely freed from tar and dust. Finally, the gas passes up a
tower, where it meets a stream of descending sulphuric acid, which combines with
all the ammonia in the gas, forming ammonium sulphate. This acid solution is
pumped by an acid pump up a tower, a continual circulation of the acid in
the tower being kept up until the acid is practically saturated with ammonium
sulphate, when it is run off and evaporated in a special apparatus, and the
ammonium sulphate recovered. From the tower the gases pass through another
tower, where they are treated with a stream of cold water, whereby the gas is cooled
(and the water heated), and passes away directly to the gas engines or furnaces for
use. The hot water obtained from the second tower is now pumped up the third
tower, where it is allowed to flow down against an incoming current of cold air,
which it thus saturates with water vapour, the air current then going on to the
furnaces for the production of the CO by partial combustion of the coal.

While in coal gas works and coke ovens scarcely ever more than 20 per cent, of the N in the
coal is obtained in the form of ammonia, in the Mond-gas process no less than 70-80 per cent, of _ the
nitrogen present in the coal is ultimately converted into ammonia, and recovered as ammonium
sulphate, e.g., each ton of coal yields over 40 kg. of ammonium sulphate, against 10 kg. obtained
in coke ovens. Over 45. per ton profit can be made out of the ammonium sulphate thus recovered,
which leads to a further reduction in the price of the gas for power. ^
According to Caro, even the waste obtained by washing certain coals — containing only 30-40
per cent. C. and 60-70 per cent, ash, and so useless for burning in the ordinary way— can be
gasified by the Mond process, and a very considerable percentage of the nitrogen recovered as
ammonium sulphate, I ton of this waste material yielding 25-30 kg. of ammonium sulphate and
50-100 II. P. -hours in the form of electrical energy.
Also moist peat can be gasified in the generators, and the contained nitrogen recovered as
ammonium sulphate (Woltereck).	,,
For further details the reader should see "Industrial Chemistry," Vol. II., "Gaseous tuels ';
also Caro, "Die Stickstoffrage in Deutschland " (1908); Chemiker Zeitung., 1911, 505? Frank,
Caro, and Mond, Zeit. angew. Chem., 1906, 1569 ; Norton, Consular Report, pp. 40, 170 ; ^aT)g|,
"Coal Tar and Ammonia," 1913, 861 ; Woltereck, English Patents, 16,504/04; 28,963/06 ; 28,964/06.

1 See Martin's "Industrial Chemistry," Vol IL, under Gaseous Fuels, where the composition of
the gas and the nature of the furnaces, fuels, etc. , are discussed.

